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PREFACE 


This  Remedial  Investigation/Feasibility  Study  (RI/FS)  Addendum  describes  several 
tasks  completed  in  1995  at  Indian  Mountain  Long  Range  Radar  Station,  Alaska. 
Additional  site  characterization  sampling  activities  and  results  are  presented  in  this 
report.  These  results  are  evaluated  and  RI/FS  recommendations  and  conclusions  are 
revised,  when  appropriate.  This  work  is  performed  in  accordance  with  the 
requirements  of  Contract  No.  F41624-94-D-8046,  Delivery  Order  No.  0004,  between 
the  U.S.  Air  Force  and  Jacobs  Engineering  Group  Inc. 

The  Jacobs  Engineering  Group  Inc.  Project  Manager  for  this  delivery  order  is  Ms. 
Sarah  Brown.  Mr.  Samer  Karmi  of  the  Air  Force  Center  for  Environmental 
Excellence  is  the  Alaska  Restoration  Team  Chief  for  this  task. 
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1.0  INTRODUCTION 


The  following  report  is  an  addendum  to  the  Indian  Mountain  Long  Range  Radar 
Station  (LRRS)  Remedial  Investigation/Feasibility  Study  (RI/FS)  report  dated  October 
1995  (Air  Force  1995a).  This  report  and  the  activities  described  were  undertaken  to 
fulfill  the  goals  and  objectives  of  the  Air  Force  Installation  Restoration  Program  (IRP). 
This  report  includes  findings  from  additional  characterization  activities  conducted  in 
August  1995  at  five  of  1 1  Indian  Mountain  IRP  source  areas  and  revisions  to  RI/FS 
report  conclusions  for  those  source  areas. 

2.0  ADDITIONAL  CHARACTERIZATION  OF  IRP  SOURCE  AREAS 

Additional  characterization  activities  were  performed  at  IRP  source  areas  SS02, 
OT08,  SS09,  SS10,  and  SS11  during  the  1995  site  visit.  The  objectives  for  source 
area  sampling  depend  on  the  specific  site,  but  the  primary  objectives  were  to  further 
determine  and  define  contaminant  extent  and  to  collect  additional  data  for  risk 
evaluation.  A  discussion  of  the  objectives,  field  activities  conducted,  and  sampling 
results  are  included,  by  source  area,  in  the  following  sections.  The  work  described  in 
this  addendum  was  originally  proposed  in  the  Work  Plan  and  Sampling  and  Analysis 
Plan  (SAP)  for  Interim  Remedial  Actions  (Air  Force  1995b).  The  1995  analytical 
results  were  compared  to  applicable  and  relevant  or  appropriate  requirements 
(ARARs)  and  preliminary  remediation  goals  (PRGs)  to  evaluate  human  health  and 
ecological  risk.  A  brief  discussion  of  potential  exposure  to  contaminants  above  risk- 
based  levels  is  provided  in  this  addendum  where  appropriate.  The  Final  RI/FS  report 
(Air  Force  1995a)  contains  a  list  of  all  potential  ARARs  and  a  description  of  the 
human  health  and  ecological  risk  evaluations  completed  for  Indian  Mountain  source 
areas.  Tables  summarizing  all  1995  laboratory  results  are  included  in  Appendices  A 
through  E.  Copies  of  sampling  forms  are  also  included  in  the  appendices.  Appendix  F 
contains  copies  of  field  logs  for  the  August  1995  site  visit. 
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2.1  SOURCE  AREA  SS02 


Contamination  from  the  former  drum  storage  area  was  detected  in  subsurface  soil 
samples  collected  in  1994.  In  particular,  the  soils  contained  volatile  organic 
compounds  (VOCs)  above  risk-based  levels.  Surface  soil  was  not  sampled  in  1994  but 
surface  soil  data  are  required  to  perform  human  health  and  ecological  risk  evaluations. 

2.1.1  Source  Area  Sampling 

Surface  soil  samples  were  collected  at  SS02  during  the  1995  investigation.  Four 
surface  soil  samples  were  collected  and  analyzed  for  VOCs,  semivolatile  organic 
compounds  (SVOCs),  gasoline  range  organic  compounds  (GRO),  and  diesel  range 
organic  compounds  (DRO).  Locations  were  based  on  subsurface  contamination 
detected  in  1994  soil  gas  measurements  and  soil  samples.  The  1995  results  are 
summarized  in  Table  2.1-1.  A  table  containing  all  1995  results  from  SS02  is  included 
in  Appendix  A.  Sample  locations  and  results  from  1995  investigations  are  shown  in 

Figure  2.1-1. 

2.1.2  Data  Evaluation 

Limited  contamination  was  detected  in  the  source  area  SS02  surface  soil  samples. 
Three  samples  contained  low  concentrations  of  DRO  (15  to  26  mg/kg),  and  no 
contaminants  were  detected  in  the  fourth  sample.  These  DRO  concentrations  are 
below  the  minimum  levels  established  in  the  Alaska  Department  of  Environmental 
Conservation  (ADEC)  Interim  Guidance  for  Non-UST  Contaminated  Soil  Cleanup 
Levels  (ADEC  1991)  One  sample  contained  a  low,  estimated  level  of  bis(2- 
ethylhexyl)  phthalate,  a  suspected  laboratory  contaminant. 
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TABLE  2.1-1 

Positive  Laboratory  Results 
Source  Area  SS02 

Indian  Mountain  Long  Range  Radar  Station 


3 
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2.1.3  Conclusions 


Because  the  surface  soil  results  presented  above  do  not  suggest  that  human  health  risk 
exists  for  personnel  working  in  the  area,  no  further  action  is  recommended  for  source 
area  SS02.  It  is  recommended  no  further  action  be  taken  at  SS02  and  that  a  no  further 
response  decision  document  be  prepared  for  the  source  area. 

2.2  SOURCE  AREA  OT08 

Polychlorinated  biphenyls  (PCBs)  were  measured  above  Toxic  Substances  Control  Act 
(TSCA)  levels  in  surface  and  shallow  subsurface  soil  samples  collected  at  OT08  in 
1994.  A  preliminary  estimate  of  the  PCB-contaminated  area  was  determined  based  on 
the  1994  results.  Additional  sampling,  especially  at  depth,  was  considered  necessary 
to  further  define  PCB  contamination  extent  and  to  better  estimate  the  volume  of  soils 
containing  PCBs  above  the  TSCA  levels. 

2.2.1  Source  Area  Sampling 

Eleven  test  pits  were  excavated  using  a  backhoe  and  sampled  at  2.5-  and  5.0-foot 
depths.  A  surface  (0.0-  to  0.5-foot  depth)  soil  sample  was  also  collected  at  each  test 
pit.  Samples  collected  from  the  first  five  pits  were  analyzed  using  Ensys  PCB  (Aroclor 
1260)  immunoassay  test  kits  (EPA  Method  4020).  These  results  are  listed  in  Table 
2.2-1.  Three  of  the  pits  were  excavated  at  1994  sampling  locations  where  PCBs  were 
detected  in  surface  soils  at  high  concentrations.  These  locations  are  OT08-SB01, 
OT08-SB02,  and  OT08-SS05.  The  fourth  and  fifth  pits  were  designated  OT08-TK01 
and  OT08-TK02.  All  test  pit  locations  are  shown  in  Figure  2.2-1.  A  combination  of 
test  kit  analyses  and  laboratory  analyses  (EPA  Method  8270)  were  used  to  evaluate 
samples  collected  from  the  remaining  test  pits.  These  six  locations  are  designated 
OT08-SS08  through  OT08-SS13.  In  general,  samples  were  collected  from  three 
depths  within  each  pit:  surface  (0.5-1.0  feet),  2.5-3.0  feet,  and  4.5-5.0  feet.  The 
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laboratory  sample  numbers  begin  with  the  prefix  “SO-.”  Surface  soil  samples  are 
designated  with  “SS-”  preceding  the  number  (e.g.,  SO-OT08-SS12),  and  subsurface 
samples  are  designated  with  “SB-”  (e  g.,  SO-OT08-SB05).  The  test  kit  results  are 
included  in  Table  2.2-1  and  the  laboratory  results  are  summarized  in  Table  2.2-2.  A 
summary  table  of  all  OT08  laboratory  results  is  included  in  Appendix  B. 

To  provide  additional  information  regarding  site  soil  characteristics,  three  samples 
were  collected  from  OT08  for  geotechnical  characterization.  Geotechnical  data  were 
collected  to  assess  remedial  alternatives  amenable  to  site  soil  conditions.  Analyses 
performed  included  soil  classification,  bulk  density,  permeability,  cation-exchange 
capacity,  particle  size  analysis  and  distribution,  percent  moisture,  and  organic  content. 


TABLE  2.2-1 

OT08  PCB  Test  Kit  Results 
(Detection  Limits  1, 10,  and  40  parts  per  million) 


Location 

Surface  (0.5  - 1.0  feet) 

2.5  •  3.0  feet 

4.5  -  5.0  feet 

SS05 

>40 

>  1,  <  10 

NA 

SB01 

>10,  <  40 

>40 

ND 

SB02 

>40 

>40 

>  40 

TK01 

>  10,  <40 

ND 

NA 

TK02 

ND 

ND 

NA 

SS08 

ND* 

ND 

NA 

SS09/SB03 

>  1,  <  10 

ND 

NA  * 

SS10/SB04 

ND* 

ND* 

ND 

SS11/SB05 

>  1,  <  10 

ND* 

NA 

SSI  2 

ND* 

** 

SS13/SB06 

ND* 

ND* 

NA 

Notes: 

NA  =  not  analyzed 

ND  =  not  detected  at  1  part  per  million 


*  =  laboratory  sample  also  collected 
**  =  not  collected 
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The  results  from  these  analyses  are  summarized  in  Table  2.2-2.  The  geotechnical 
results  are  included  in  Appendix  B.  The  sample  locations  are  shown  in  Figure  2.2-1. 
Copies  of  all  OT08  field  sampling  forms,  which  include  a  description  of  subsurface 
materials,  are  also  included  in  Appendix  B. 

As  observed  during  test  pit  excavation,  subsurface  material  consists  of  disturbed  soil 
and  rocks  or  fill  from  demolition  of  the  former  White  Alice  Communications  Systems 
(WACS)  facility.  Subsurface  material  ranged  from  silt  to  boulders  in  size.  Water  was 
encountered  at  various  depths  within  the  pits.  In  general,  the  depth  to  water  varied 
from  water  flowing  across  the  ground  surface  to  a  depth  of  2.5  feet  below  ground 
surface.  Water  was  not  encountered  in  all  pits.  In  several  of  the  pits,  an  obvious 
impermeable  layer  controlled  the  depth  of  water  flow.  Fractured  bedrock  and 
permafrost,  which  are  thought  to  control  groundwater  flow,  were  encountered  in 
several  of  the  westernmost  test  pits.  Clay  layers  observed  in  some  of  the  excavations 
also  control  water  flow. 

The  construction  of  a  diversion  ditch  as  an  interim  remedial  action  (IRA)  for  source 
area  SS10  will  serve  to  dewater  source  area  OT08  and  alter  the  presence  of 
groundwater  observed  during  test  pit  and  ditch  excavation.  Details  of  this  action  are 
documented  in  the  Construction  Report  for  Interim  Remedial  Action  and  Treatability 
Study  (Air  Force  1995c). 

2.2.2  Data  Evaluation 

PCBs  were  not  detected  above  risk  levels  in  source  area  OT08  soil  samples  analyzed 
by  the  laboratory.  The  laboratory  analytical  results  and  the  test  kit  analyses  correlate 
well  in  that  analytes  in  all  samples  that  underwent  both  analyses  were  not  detected  by 
either  method.  Laboratory  detections  of  PCBs  were  below  1  part  per  million  (ppm). 
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TABLE  2.2-2 

Positive  Laboratory  Results 
Source  Area  OT08 

Indian  Mountain  Long  Range  Radar  Station 
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TABLE  2.2-2 

Positive  Laboratory  Results 
Source  Area  OT08 
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Test  kit  detection  limits  included  1,  10,  and  40  ppm.  According  to  test  kit  analyses, 
the  three  1994  areas  that  were  resampled  are  contaminated  with  PCBs  above  40  ppm, 
which  agrees  with  the  1994  results.  At  location  SB02,  where  a  concentration  of  760 
ppm  PCBs  was  measured  in  near  surface  soils  in  1994,  detections  greater  than  40  ppm 
were  measured  in  soils  from  each  of  the  three  depths  sampled  (surface,  2.5  to  3.0  feet, 
and  4.5  to  5.0  feet).  Figure  2.2-2  shows  all  locations  where  PCBs  were  detected  at 
concentrations  greater  than  40  ppm. 

The  geotechnical  results  support  the  evaluation  of  potential  alternatives  presented  in 
Section  10.0  of  the  Final  RI/FS  report  (Air  Force  1995a).  The  geotechnical  laboratory 
results  for  soil  samples  collected  from  OT08  can  also  be  used  for  future  remedial 
design  activities.  The  permeability  results,  when  adjusted  to  represent  intrinsic  values, 
ranged  from  8.5  x  10'12  to  3.9  x  10'11  square  centimeters  (cm2).  The  permeability 
results  verify  the  elimination  of  soil  vapor  extraction  (SVE)  as  a  potential  physical 
treatment  process.  SVE  is  generally  not  effective  for  soil  with  permeabilities  less  than 
10^  cm2  (Danko  1991).  The  particle  size  analysis  results  from  the  geotechnical 
laboratory  indicate  that  the  combined  clay  and  silt  content  at  source  area  OT08  ranges 
from  17  to  36  percent  (Table  2.2-2).  This  amount  of  fines  would  affect  the  technical 
implementability  of  soil  washing  at  OT08.  This  information  supports  eliminating  soil 
washing  as  a  physical  treatment  process  in  Section  10.0  of  the  RI/FS. 

2.2.3  Conclusions 

The  additional  PCB  results  confirm  the  estimated  volume  of  soils  contaminated  above 
risk-based  levels  (10  ppm)  included  in  the  Final  RI/FS  report  (Air  Force  1995a).  The 
estimated  volume  is  1,500  cubic  yards. 
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Thermal  desorption  with  dechlorination  was  the  remedial  alternative  recommended  in 
the  Final  RI/FS  for  OT08  (Air  Force  1995a).  After  review  of  the  1995  sampling 
results,  this  method  remains  the  preferred  alternative.  Alternatives  may  be  reevaluated 
before  remedial  action  is  undertaken  so  that  technological  advances  may  be 
considered.  Institutional  controls  will  be  established  and  warning  signs  constructed  to 
prevent  excavation  in  the  area  until  a  final  remedial  alternative  decision  is  made. 

2.3  SOURCE  AREA  SS09 

Source  area  SS09  is  the  former  location  of  motor  vehicle  gasoline  (MOGAS)  fuel 
tanks  and  documented  fuel  releases.  Four  monitoring  wells  were  installed  and  sampled 
at  source  area  SS09  in  1994.  Because  VOC,  SVOC,  GRO,  and  DRO  contaminants 
were  detected  in  the  wells,  and  because  the  wells  are  directly  across  the  Indian  River 
from  the  station  water  supply  well,  additional  sampling  was  considered  necessary. 
Monitoring  well  locations  are  shown  in  Figure  2.3-1. 

2.3.1  Source  Area  Sampling 

The  objective  of  groundwater  sampling  in  1995  was  to  assess  the  presence  of 
contaminants,  generate  a  data  set  to  compare  to  the  1994  results,  and  determine 
whether  SS09  contaminants  have  migrated  to  the  water  supply  well.  As  described  in 
the  IRA  Work  Plan  and  SAP  (Air  Force  1995b),  water  levels  in  the  monitoring  wells, 
the  water  supply  well,  and  the  Indian  River  were  measured  frequently  to  evaluate  the 
connection  between  the  wells  and  the  river.  The  water  levels  in  the  monitoring  wells 
were  measured  from  the  top  of  the  well  casing.  The  Indian  River  water  level  was 
measured  from  a  calibrated  marker  attached  to  a  bridge  support.  The  water  level  staff 
gauge  installed  in  1994  was  destroyed  during  the  winter.  The  new  marker  was  not 
surveyed;  therefore,  an  absolute  water  level  elevation  for  the  river  is  not  available. 
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Each  of  the  four  SS09  monitoring  wells  and  the  station  water  supply  well  were 
sampled  and  analyzed  for  VOC,  GRO,  and  DRO  concentrations.  The  laboratory 
results  are  summarized  in  Table  2.3-1  and  shown  in  Figure  2.3-1.  Appendix  C 
contains  a  complete  list  of  1995  SS09  sampling  results. 

2.3.2  Data  Evaluation 

Limited  contamination  was  detected  in  the  source  area  SS09  groundwater  samples. 
Contamination  was  not  measured  in  the  water  supply  well.  GRO  or  DRO  were 
present  in  all  wells  in  excess  of  the  ADEC  water  quality  levels  (ADEC  1995) 
established  for  total  aromatic  hydrocarbons  (TAH)  and  total  aqueous  hydrocarbons 
(TAqH).  The  levels  are  10  pg/L  for  TAH  and  15  pg/L  for  TAqH.  Phthalates  were 
detected  in  all  wells  in  1994  but  were  not  measured  above  detection  limits  in  any  of  the 
1995  groundwater  samples.  Total  xylenes  and  ethylebenzene  were  both  measured  in 
wells  SS09-MW01  and  MW03.  Levels  detected  were  below  available  human  health 
and  ecological  risk-based  screening  criteria,  usually  by  one  or  more  order  of 
magnitude.  Benzene  was  detected  in  three  wells  in  1994  and  in  well  SS09-MW03  in 
1995.  The  benzene  concentration  measured  in  MW03  exceeded  the  Alaska  water 
quality  ARAR  (ADEC  1995)  and  the  federal  ambient  water  quality  criteria  (AWQC) 
ARAR  (EPA  1986).  Well  SS09-MW03  is  closest  to  the  area  of  fuel  releases  and 
farthest  away  from  the  Indian  River.  Groundwater  was  not  encountered  in  boreholes 
upgradient  of  MW03  that  were  drilled  and  sampled  in  1994. 

Water  levels  were  measured  on  five  of  the  eight  days  of  field  work.  Water  level 
variations  versus  time  are  summarized  in  Table  2.3-2  and  Figure  2.3-2.  The  table  and 
figure  do  not  indicate  actual  elevation  differences  between  the  wells  and  the  river. 
These  data  reflect  that  the  groundwater  in  the  SS09  monitoring  wells  represents  bank 
storage  of  the  Indian  River  and  is  subject  to  fluctuations  resulting  from  increased  or 
decreased  discharge  of  the  river.  The  connection  is  more  apparent  after  reviewing  the 


H:\HOME\SBROWN\IND\RIFS  ADDZJ30C 12/18/95 


17 


TABLE  2.3-1 

Positive  Laboratory  Results 
Source  Area  SS09 

Indian  Mountain  Long  Range  Radar  Station 
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increase  in  water  levels  in  the  river  and  wells  following  an  12  and  13  August  1995  rain 
event.  The  fact  that  groundwater  was  not  encountered  in  boreholes  drilled  upgradient 
of  wells  SS09-MW01  and  SS09-MW03  further  supports  the  conclusion  that  SS09 
groundwater  is  Indian  River  bank  storage. 


FIGURE  2.3-2 

Water  Level  Fluctuations  with  Time 
SS09  Wells  and  Indian  River 


S/10/96 


8/12/95 


TABLE  2.3-2 

Summary  of  Water  Levels* 


8/8/95 


8/9/95 


8/10/95 


8/12/95 


8/14/95 


SS09- 

MW01 


7.26 


7.36 


7.31 


7.42 


6.61 


SS09- 

MW02 


6.11 


6.21 


6.16 


6.28 


5.45 


SS09- 

MW03 


7.98 


8.06 


8.10 


8.12 


7.44 


SS09- 

MW04 


7.44 


7.54 


7.51 


7.60 


6.87 


SS09- 

WG01 


9.30 


9.02 


9.01 


9.45 


8.27 


Indian 

River 


1.7 


1.6 


1.65 


1.50 


2.45 


Notes: 


Water  levels  in  wells  were  measured  from  the  top  of  the  well  casing.  River  levels  were  measured 
as  relative  change  and  are  not  corrected  for  actual  elevation. 
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2.3.3  Conclusions 


The  investigations  at  SS09  indicate  that  contamination  in  excess  of  state  and  federal 
ARARs  is  present  in  groundwater  that  is  Indian  River  bank  storage  and  therefore 
flows  into  the  river.  Additional  data  collection  of  surface  water  from  the  river,  and 
possibly  groundwater  from  SS09,  is  necessary  to  fully  characterize  contaminant 
migration  and  develop  remedial  alternatives. 

2.4  SOURCE  AREA  SS10 

Sources  of  contamination  at  source  area  SS10  include  historical  fuel  releases  from 
aboveground  fuel  tanks  and  chemical  releases  from  a  large  drum  storage  area.  An 
investigation  of  surface  water  locations  at  SSI 0  was  conducted  in  1995  to  confirm  the 
presence  and  concentration  of  pentachlorophenol  (PCP)  in  surface  water  seeps  at 
Upper  Camp.  Detections  of  PCP  at  two  1994  locations  exceeded  the  AWQC  (EPA 
1986). 


2.4.1  Source  Area  Sampling 

The  objective  of  the  additional  sampling  at  SSI  0  was  to  determine  the  extent  of  PCP 
contamination  above  the  screening  criteria.  Eight  samples  were  analyzed  using  Ensys 
PCP  test  kits  (EPA  Method  4010).  The  test  kit  detection  levels  were  10  and  40  ppm. 
PCP  was  not  detected  in  any  of  the  test  kit  samples.  Wire  fencing  was  proposed  in 
the  IRA  Work  Plan  and  SAP  (Air  Force  1995b)  to  prevent  animal  access  to  PCP- 
contaminated  surface  water.  Because  PCP  was  not  detected  in  the  test  kit  samples, 
fencing  was  not  constructed  over  any  of  the  test  kit  sampling  locations.  Three  surface 
water  samples  were  also  collected  for  laboratory  analysis  of  SVOCs  (EPA  Method 
SW8270),  which  includes  PCP.  PCP  was  detected  in  two  of  the  samples.  The 
laboratory  results  are  included  in  Table  2.4-1.  Laboratory  results  and  sampling 
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TABLE  2.4-1 

Positive  Laboratory  Results 
Source  Area  SS10 

Indian  Mountain  Long  Range  Radar  Station 


CO 

o 


O 
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locations  are  included  in  Figure  2.4-1.  Appendix  D  includes  a  complete  list  of  1995 
sampling  results  for  SS10. 

2.4.2  Data  Evaluation 

PCP  was  identified  as  an  ecological  and  human  health  contaminant  of  potential 
concern  (COPC)  in  two  SS10  surface  water  samples.  The  samples  were  designated 
WS-SS10-SW10  and  -SW11.  The  concentration  of  PCP  in  both  samples  exceeded 
both  acute  (20  pg/L)  and  chronic  (13  pg/L)  exposure  ARARs  for  ecological  receptors. 
In  addition,  PCP  levels  exceeded  the  human  health  PRG  for  carcinogenic  risk  and  the 
maximum  contaminant  level  for  protection  of  human  health.  The  analyte 
concentration  was  estimated  in  sample  WS-SSI0-SW1 1 . 

The  potential  for  human  exposure  to  PCP  in  SSI 0  surface  water  is  limited.  The  seeps 
where  high  levels  of  PCP  are  present  are  intermittent;  flow  is  present  after  rain  events. 
In  addition,  the  Upper  Camp  area  is  frozen  between  October  and  May.  Human 
activity  at  Upper  Camp  is  limited  to  work  inside  the  radar  dome,  road  grading,  and 
road  maintenance.  Sample  WS-SS10-SW10  is  located  in  an  area  that  is  rarely,  if 
ever,  visited  by  site  personnel.  Sample  WS-SS10-SW11  was  collected  from  a  seep 
adjacent  to  the  road  to  the  radar  dome.  It  is  possible  that  a  site  worker  would  be  in  the 
area  to  perform  road  maintenance  but  exposure  is  considered  unlikely  because  of  low 
seep  flow.  The  volume  of  water  in  the  seep  is  small  enough  that  in  both  1994  and 
1995  it  was  necessary  to  excavate  a  small  catchment  area  to  collect  water  samples. 

The  analytical  results  from  the  1995  samples  were  evaluated  as  part  of  the 
quantitative  ecological  risk  assessment  process  that  was  completed  for  PCP 
concentrations  detected  in  surface  waters  at  SSI 0  in  1994. 
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(intentionally  blank) 


To  summarize  the  1994  effort,  surface  water  samples  collected  from  two  locations  in 
1994  contained  PCP  levels  exceeding  the  AWQC  (EPA  1986).  Because  complete 
pathways  for  ecological  exposures  exist,  PCP  was  considered  a  chemical  of  potential 
ecological  concern  and  data  from  18  surface  water  samples  were  subjected  to  a 
quantitative  ecological  risk  evaluation.  The  approach  and  results  of  the  1994  risk 
evaluation  were  presented  in  detail  in  the  Final  RI/FS  report  (Air  Force  1995a).  The 
previous  quantitative  risk  evaluation  was  conducted  to  determine  whether  site-specific 
receptors  that  feed  on  flora  and  fauna  in  the  affected  surface  water  bodies  would  be 
sufficiently  affected  to  warrant  further  action.  The  primary  conclusion  in  1994  is  that 
avian  and  mammalian  species  that  forage  at  Indian  Mountain  are  not  predicted  to  be 
negatively  affected  by  PCP  concentrations  in  SS10  surface  water. 

As  stated,  in  1995,  three  additional  surface  water  samples  were  collected  to  further 
characterize  PCP  concentrations  in  the  SS10  area.  The  maximum  detected 
concentration  of  PCP  in  1995  was  460  pg/L.  The  maximum  detected  concentration  in 
1994  was  230  pg/L  of  PCP.  Because  the  maximum  detected  concentration  in  1995 
exceeded  the  1994  levels,  the  data  from  the  1995  investigation  were  added  to  the  1994 
data  set  and  the  quantitative  risk  evaluation  was  repeated  to  evaluate  the  potential  for 
adverse  affects.  Appendix  R  of  the  Final  RI/FS  report  (Air  Force  1995a)  gives  a 
detailed  explanation  of  the  evaluation  process  and  a  definition  of  terms. 

For  the  1995  evaluation,  data  from  21  surface  water  samples  with  an  arithmetic  mean 
PCP  concentration  of  0.039  pg/L  were  evaluated.  This  compares  with  an  arithmetic 
mean  PCP  concentration  of  0.018  pg/L  that  was  used  in  the  1994  risk  evaluation.  For 
completion  of  the  risk  evaluation,  the  same  ecological  receptors  and  species-specific 
assumptions  that  were  used  in  1994  were  used  in  the  1995  evaluation. 

For  the  1995  assessment,  the  exposure  pathways  that  were  evaluated  included  the 
small  mammal  ingesting  vegetation  (based  on  arithmetic  mean  of  PCP  and  home 
range);  a  passerine  ingesting  aquatic  invertebrates  (based  on  arithmetic  mean  of  PCP 


H:\HOME\SBROWNMND\RIFS  ADDZX)OC  12/18/95 


25 


and  home  range);  a  raptor  ingesting  a  small  mammal,  and  a  raptor  ingesting  a  passerine 
(both  of  the  latter  were  evaluated  using  arithmetic  mean  and  home  range). 

Based  on  the  evaluation  of  these  exposure  pathways,  only  one  of  the  calculated  ADDs 
exceeded  the  associated  toxicity  reference  value  (TRV).  The  applied  daily  dose 
(ADD)  for  the  passerine  ingesting  aquatic  invertebrates  (2.6  milligrams  per  kilogram 
per  day  [mg/kg]  per  day)  exceeded  its  selected  TRV  (1.3  mg/kg  per  day).  The  ADDs 
for  the  remaining  exposure  scenarios  (small  mammal  ingesting  vegetation  and  raptor 
ingesting  a  small  mammal  and  a  passerine)  were  less  than  their  respective  TRVs. 
Because  the  ADDs  for  these  scenarios  were  less  than  the  TRV,  it  can  be  concluded 
that  detected  PCP  concentrations,  when  evaluating  the  mean  concentration,  are  not 
anticipated  to  cause  adverse  affects  to  these  receptors. 

As  stated,  the  ADD  for  the  passerine  ingesting  aquatic  invertebrates  exceeded  the 
associated  TRV.  Although  the  TRV  was  exceeded,  it  is  unlikely  that  adverse  affects 
will  occur  to  passerines  using  the  SS10  area,  for  several  reasons.  First,  the  surface 
water  seeps  are  ephemeral  and  water  flow  is  present  only  after  significant  storm  events 
or  from  snow  melt.  Second,  the  harsh  weather  conditions  that  are  very  common 
during  the  summer  months  provide  a  natural  barrier  between  passerines  and  the 
surface  water  within  these  seeps.  Additionally,  passerines  do  not  frequent  the  Upper 
Camp  area  during  the  winter  months  and  if  they  were  to  visit  the  area,  surface  waters 
are  not  active  because  temperatures  are  extreme.  Thirdly,  additional  TRVs  that  are 
available  for  avian  species  that  resulted  in  no  deaths  to  the  test  species  are  reported  at 
concentrations  up  to  3,100  mg/kg  of  PCP  in  diet  (Hill  and  Camardese  1986).  This 
TRV  (3,100  mg/kg),  which  resulted  in  no  deaths  to  the  test  species  (Japanese  quail),  is 
far  greater  than  the  TRV  (1.3  mg/kg)  selected  for  comparison  to  the  calculated  ADD. 
Additionally,  PCP  in  surface  water  was  assumed  to  be  100  percent  bioavailable  to 
aquatic  receptors  frequenting  the  ephemeral  seeps.  This  conservative  assumption  is 
expected  to  overestimate  the  potential  exposure  to  aquatic  receptors  and  hence,  to 
passerines.  For  these  reasons,  it  is  not  expected  that  passerines  will  suffer  adverse 
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effects  from  the  ingestion  of  aquatic  receptors  surviving  in  the  ephemeral  seeps  within 
the  SS 10  area. 

2.4.3  Conclusions 

Based  on  the  site  conditions  described  above,  potential  for  adverse  effects  from  PCP- 
contaminated  surface  water  is  not  expected.  Further  action  at  the  SS10  PCP  seeps  is 
not  recommended.  The  RI/FS  recommendations  for  remediation  of  other  SS10 
contamination  (fuels-related)  is  not  affected  by  the  results  of  1995  field  sampling  for 
PCP.  Institutional  controls,  including  warning  signs,  will  be  implemented  to  prevent 
site  personnel  from  excavating  heavily  contaminated  soils  and  from  exposure  to  the 
seeps  containing  PCP. 

The  construction  of  a  diversion  ditch  as  an  IRA  for  source  area  SS10  was  completed 
in  August  1995.  Details  of  this  action  are  documented  in  the  Construction  Report  for 
Interim  Remedial  Action  and  Treatability  Study  (Air  Force  1995c).  The  primary 
objective  of  this  action  was  to  divert  water  around  source  area  OT08,  a  PCB  release 
area.  The  ditch  will  dewater  OT08,  which  will  decrease  the  transport  of  PCB  by 
erosion  and  groundwater  migration  and  will  make  future  action  related  to  PCB 
contamination  easier  to  implement.  A  small  monitoring  well  was  installed  within  the 
lined  ditch.  Annual  sampling  of  the  well  is  recommended  for  the  next  five  years  to 
evaluate  the  ability  of  water  that  flows  through  SS10  to  transport  fuel  contamination 
that  is  present  in  source  area  soils  away  from  the  site. 

2.5  SOURCE  AREA  SS11 

The  sources  of  contamination  at  SS11  are  fuel  releases  from  the  Lower  Camp  fuel 
storage  tanks.  The  1994  investigation  at  source  area  SS11  focused  on  subsurface  soil 
and  groundwater.  A  single  sediment  sample  was  collected  in  1994.  This  sample 
contained  elevated  levels  of  GRO  and  DRO.  Additional  characterization  of  SSI  1 
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surface  soil  was  considered  necessary  to  define  contaminant  extent  and  evaluate 
human  health  and  ecological  risk. 


2.5.1  Source  Area  Sampling 

Although  the  goal  was  to  collect  surface  soil  samples,  the  presence  of  dense  vegetation 
and  decaying  plant  matter  required  excavation.  Soils  were  accessed  by  removing  live 
vegetation  and  up  to  8  inches  of  decaying  vegetation  with  a  shovel.  Although  the  soil 
collected  may  not  have  been  exposed  at  the  ground  surface,  it  was  the  uppermost  soil 
horizon  that  was  suitable  for  laboratory  analysis. 


Twelve  petroleum  hydrocarbon  test  kit  samples  were  analyzed  to  select  locations  for 
laboratory  samples.  The  test  kits  were  immunoassay  type  and  follow  EPA  Method 
4030.  Test  kit  results  are  included  as  Table  2.5-1.  Five  laboratory  samples  were 
collected  from  locations  where  both  test  kit  detections  and  nondetections  occurred. 
Laboratory  methods  included  VOC,  SVOC,  GRO,  and  DRO.  Laboratory  results  are 
summarized  in  Table  2.5-2.  The  laboratory  sample  locations  and  results  are  shown  in 
Figure  2.5-1.  A  complete  list  of  1995  sampling  results  from  SS11  is  included  in 
Appendix  E.  Copies  of  all  SS 1 1  field  sampling  forms  are  also  included  in  Appendix  E. 


TABLE  2.5-1  SS11  Petroleum  Hydrocarbon  Test  Kit  Results 
(Detection  Levels  50  and  200  ppm  gasoline  range  organic  compounds)* 


Location 

Result 

Laboratory  Sample 

TK01 

ND 

TK02 

ND 

SO-SS11-SS01 

TK03 

>200 

TK04 

ND 

TK05 

ND 

TK06 

ND 

TK07 

ND 

TK08 

ND 

SO-SS11-SS02 

TK09 

ND 

SO-SS11-SS03 

TK10 

ND 

TK11 

>200 

SO-SS11-SS05 

TK12 

>  200  ~ 

SO-SS11-SS04 

Notes: 

*  Based  on  test  kit  sensitivities,  these  GRO  levels  are  approximately  equivalent  to 
75  and  300  ppm  diesel  range  organic  compounds 
ND  =  Not  detected 
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TABLE  2.5-2 

Positive  Laboratory  Results 
Source  Area  SSI  1 

Indian  Mountain  Long  Range  Radar  Station 
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2.5.2  Data  Evaluation 


Four  of  five  surface  soil  samples  obtained  in  1995  contained  DRO,  concentrations 
ranged  from  low  to  moderately  high.  Of  note,  DRO  was  detected  at  concentrations  of 
9,300  and  8,600  mg/kg  in  samples  SS11-SS03  and  SS11-SS04.  Surface  soil  sample 
SS11-SS03  contained  4,500  mg/kg  GRO  Two  analytes,  bis(2-ethylhexyl)  phthalate 
and  acetone,  found  in  two  surface  soil  samples,  were  identified  as  contaminants  of 
potential  ecological  concern,  not  because  risk  levels  were  exceeded  but  because  risk- 
based  levels  have  not  been  calculated  for  these  compounds.  These  levels  were 
estimated  by  the  laboratory.  Both  compounds  are  common  laboratory  contaminants. 

As  described  earlier,  access  to  the  soils  sampled  at  SSI  1  is  limited  by  dense  vegetation 
and  plant  matter.  Human  or  ecological  exposure  to  the  contaminants  measured  in  the 
soils  is  unlikely.  The  small  drainage  where  sediment  was  sampled  in  1994  is  accessible 
to  a  greater  variety  of  ecological  receptors. 

2.5.3  Conclusions 

Exposure  to  DRO  or  GRO  in  the  areas  sampled  in  1995  is  improbable;  therefore, 
further  action  is  not  recommended  for  SS11  surface  soils.  DRO  contamination  was 
measured  in  1994  in  the  small  drainage  on  the  north  side  of  the  tanks.  Because  it 
presents  a  physical  hazard  to  ecological  receptors,  action  to  prevent  exposure  to 
sediments  is  recommended.  Cleanup  may  be  required  at  some  time  in  the  future  but  is 
not  recommended  at  this  time.  The  station  fuel  tanks  are  located  directly  upgradient 
of  the  drainage.  Because  the  tanks  are  still  in  use  (in  fact  Tank  No.  10  was  recently 
returned  to  service)  and  the  possibility  for  spills  still  exists,  cleanup  of  contaminated 
sediment  is  not  practical.  Sediment  sampling  is  recommended  for  the  drainage.  The 
samples  will  be  tested  for  fuel  concentrations  and  nutrient  levels.  Field  methods  or 
laboratory  analyses  may  be  used  to  collect  the  required  data.  The  results  will  be 
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3.0  SUMMARY  OF  CONCLUSIONS 


The  1995  sampling  effort  and  resulting  data  were  sufficient  to  complete  source  area 
characterization  and  risk  evaluation  needed  for  source  areas  SS02,  OT08,  and  SS10. 
Additional  data  needs  were  not  identified  for  these  source  areas.  No  further  action  is 
recommended  for  source  area  SS02.  The  remedial  alternatives  selected  for  OT08  and 
SS10  in  the  Final  RI/FS  report  (Air  Force  1995a)  are  still  the  favored  alternatives  for 
these  sites.  Institutional  controls  and  sign  postings  are  recommended  for  OT08  and 
SS10  to  prevent  access  to  subsurface  soil  or  surface  water  contaminants.  Additional 
investigation  is  recommended  for  source  areas  SS09  and  SSI  1.  More  specific 
suggestions  were  described  in  Sections  2.3  and  2.5  of  this  report. 

The  conclusions  or  recommendations  for  each  source  area  are  summarized  in  the 
following  table.  The  remedial  technologies  listed  were  evaluated  in  the  Final  RI/FS 
report  (Air  Force  1995a). 


TABLE  3-1  Recommendations  for  RI/FS  Addendum  Source  Areas 


Source 

Area 


1995  Tasks 


1995  Conclusions/  Recommendations 


SS02 


Surface  soil  sampling 


No  further  action. 


OT08 


PCB  extent 
determination  and 
subsurface  soil 
characterization 


Extent  estimated.  Establish  institutional  controls  and  post  signs 
to  prevent  excavation  in  area  until  remedial  action  is 
implemented.  Thermal  desorption  and  dechlorination 
recommended  for  PCB  removal. 


SS09 


Water  level 
measurement 
Monitoring  well  sampling 


SS09  groundwater  is  river  bank  storage.  Conduct  surface  water 
and  groundwater  sampling  to  evaluate  contaminant  migration  to 
Indian  River.  Remedial  alternatives  will  be  evaluated  when 
additional  data  are  available. 


SS10 


Surface  water  sampling 


for  PCP 


No  further  action  at  PCP  locations.  Establish  institutional 
controls  and  post  signs  to  prevent  access  to  contaminants  until 
remedial  action  is  implemented.  Recommendation  for  fuel 
contamination  is  natural  attenuation  and  long-term  monitoring. 


SS11 


Surface  soil  sampling 


Characterize  nutrient  levels  and  contaminant  concentrations 
drainage  sediment.  Remedial  alternatives  will  be  evaluated 
when  additional  data  are  available. 


in 
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Appendix  A 

SS02  Laboratory  Results 
SS02  Sampling  Forms 
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GROUNDWATER  SAMPLING  DATA  SHEET 

I  Site  Name:  Well  Number:  EzEl 

I  Site  ID: _ <!<.,  g?  _ _ _  Well  Type:  (i.e..  Monitor,  Extraction) _ 

Project  Number:  O^^'LOQ _  Well  Material:  0.e.,  PVC.  St  Steel) _ ± 

t:  l/l^/^StartTime:  Finish  Time:  *-03/  Well  Integrity _  c.  _ 

^-PjedBy^^ _ HNU  Reading: 

WELL  PURGING  _ 

PURGE  VOLUME  PURGE  METHOD  ~ 

Borehole  Radius  (in  feet)  =  "73-  lnches/1 2  inches  per  foot-  £>.  7-  X  Bailer  -  Type:  (_  ±fZi 

Total  depth  of  borehole  fm  feet  BTOC)=  /<Q,  /S” _  Pump  Type:  A/[*r 

Water  Level  Depth  (in feet  BTOC)  =  ,/£>  / _  _ Submersible - C 

Casing  Radius  (in  feat)  *  -Ta-  inches/12  inches  per  foot-  _ Other  -  Type: - 

Total  depth  of  casing  (in  feet  BTOC)  = _  £  5" _ _  Immiscible  Phase  Detection: - Y< 

Number  of  well  volumes  to  be  purged  (#  Vols.)  = _ 2 _  Depth  to  top  (ft) — fJ  —  Def 

PURGE  VOLUME  CALCULATION  Thickness  (ft)  - ^  A - 

Borehole  Volume  (gallons)  -  3.14  X  _ )  2  *  C_ _ - - ~ - - )  * 

Borehole  radius  (ft)  3 ,5^/Total  Depth  of  Borehole  (ft)  Water  Level 

«=  gallons 

Casing  Volume  (gallons)  =  3.14  X  ( _ &  >  _)  2  X  ( _ 1& -  (  \ - - - —  L - )  * 

Casing  radius  (ft)  Total  Depth  of  Casing  (ft)  Water  Level  (f 

=  £  .  ?  ^  gallons 


^7  "4  ^  - 


((7-  X  Bailer  -  Type:  /  ^  pr^“*  _ 

_  Pump  Type:  //f*T 

_  _ Submersible  _ Centrifugal _  Bladder 

?3  _ Other  -  Type: _ 1  _ 

‘  Immiscible  Phase  Detection: _ Yes  No _ LNAPL  DNAPL 

__  Depth  to  top  (ft)  fJ  A-  Depth  to  bottom  (ft)  n 

Thickness  (ft)  A _ 

)  X  7.48  X  2> 

3 ,5^Total  Depth  of  Borehole  (ft)  Water  Level  (ft)  gallons/ft3  #  Vote. 


ItP.  (  -  C_CJ_  )  x  7.48  X  3 

Total  Depth  of  Casing  (ft)  Water  Level  (ft)  gallons/ft3  #  Vote. 


Total  Purge  Volume  =  (  3  »  3>  ^ _  -  /-  ^  3 — _ ) 

Borehole  Volume  (gal.)  Casing  Volume  (gal.) 

PURGE  TIME  F 

Start  1^4 %  Stop  j Ip  Elapsed  Initial _ 

FIELD  PARAMETER  MEASUREMENT 


Minutes  Since  Volume  pH 
Pumping  Began  Purged 


^  c 


X' — 


)  X  0.45  + 


Cond. 

(umhos/cm) 


Turbidity 

(ntu) 


)  Casing  Volume  (gal.) 

PURGE  RATE 

a/  /  gpm 

Minutes  Since  Volume 
Pumping  Began  Purged  pi 


V7~  gallons 
Tot  Purge  Volume 

ACTUAL  PURGE  VOLUME 

_ _ gallons 


Cond. 

(umhos/cm) 


°C  Turbidity 


Meter  IDs  Horiba: 


Others: 


Observations  During  Purging  (Well  Conditions,  Color,  Odor):  Q  ,  (  >  ^ 

Discharge  Water  Disposal:  Sanitary  Sewer  _V_  Storm  Sewer _ Drum _ (No. _ ) 

_ flfw  W £A)rrniin\-  7n  V^JoMy 

WELL  SAMPLING 


£  r-'  T' —  /  <r .  t  & 

o. _ )  Other:  ^ _ 

-Axhovl  nia  Z7)y\- 


B-  ;(< 


SAMPLING  METHOD  2Zl _  - .,i~  B'  '> 

_ Submersible  Centrifugal  _ Bladder:  Pump  No. _  _ Other  -  Type:  - 

SAMPLING  DISTRIBUTION  Sample  Date:  V//v/  f  £  Start  Time:  Finish  Time:  _ I - 

\M_ ^-£21  i*Vt//  ~  —  _ _ _ _ 

Sample  No. _ Volume/Cont  Analysis  Requested _ Preservatives  Lab  !D  /,$/? _ 

0  lAii^^-wor^T ^ -r-  —  ~  <a/-4iq3.;?5i  jer  g3&6 _ 

VJ6 - MiAjoEgl  77  -  /  />/  ~A y/^  A  S _ _/N-AfoZjfc2-  K  Ak.iol/fliCiaZ. 


Comments 


QUALITY  CONTROL  SAMPLES 

_ Duplicate  Samples _ 

Original  Sample  No.  Pup.  Sample  No. 


Field  QC  By: 


\^Yoio\n 


Type 

Sample  No. 

JACOBS  ENGINEERING  GROUP  INC 


Other  Samples 


Type 

Sample  No. 

- 

sbrown\ind\gwrec  25-Jul-95 


GROUNDWATER  SAMPLING  DATA  SHEET 


Site  Name:  .  - 

Site  ID: _ _ 


yr<~ 


Project  Number:  C'xQlp'LDb  ^ — 

Date:  g?/l^  Start Time:  \&{S_ 
Sampled  Bv:  C-l-lcnryj  £?  .\L-(XXvy\\ 


Well  Number: _ MlAJ  D~S 

Well  Type:  (i.e.,  Monitor,  Extraction)  h\(5Y\  \ 

Well  Material:  (i.e..  PVC,  St  Steel) _ 


P  )JQ 


Well  Integrity, 


HNU  Reading:, 


WELL  PURGING 


mu 


ns^ 


PURGE  VOLUME 

Borehole  Radius  (in  feet)  lnehes/1 2  inches  per  foot =_^_Y/^_ 

Total  depth  of  borehole  (in  feet  BTOC)-  c  (Sj - _ 


Water  Level  Depth  (In  feet  BTOC)=  ttS— 


Casing  Radius  (in  feet)  =  rnches/12  Inches  per  foot« 

Total  depth  of  casing  (in  feet  BTOC)=  - 


PURGE  METHOD 
Bailer  -  Type: 
Pump  Type: 

_ Submersible  _ 

_ Other  -  Type:  _ 


Centrifugal 


Bladder 


Number  of  well  volumes  to  be  purged  {#  Vois.)= _ 

PURGE  VOLUME  CALCULATION 
Borehole  Volume  (gallons)  =  3.14  X  (_ _ &  '  ^  /  “?3 


Immiscible  Phase  Detection: _ Yes^C  No _ LNAPL _ DNAPL 

Depth  to  top  (ft)  Nl^~  Depth  to  bottom  (ft)  A/V^ _ 

Thickness  (ft.)  M  A _ 

-  37 )  X  7.48  X  3 _ 


Borehole  radius  (ft) 

«  ^  gallons 

Casing  Volume  (gallons)  =  3.14  X  (  %  3> _ )  2  X  ( 


12X  f  (_ ^ ,  _  _ 

^Totel  Depth  of  Borehole  (ft)  Water  Level  (ft)  gallons/ft3  #Vols. 


fO%  tS 


)  X  7.48  X 


Total  Purge  Volume  -  (_ 

PURGE  TIME 
lJyY>  Start 


Casing  radius  (ft)  Total  Depth  of  Casing  (ft) 

=  gallons  *  t 

^  )  X  0.45  +  ^Sr4*T*_£\\  = 

Borehole  Volume  (gal.)  Casing  Volume  (gal.)  Casing  Volume  (gal.) 

PURGE  RATE 

fJ  k 


Water  Level  (ft)  gallons/ft ?  #  Vols. 


gallons 


Stop 


Elapsed 


initial 


_gpm 


Tot  Purge  Volume 

ACTUAL  PURGE  VOLUME 

gallons 


FIELD  PARAMETER  MEASUREMENT 


Minutes  Since 

Pumping  Began 

Volume 

Purged 

pH 

Cond. 

(umhos/cm) 

T  V  *C 
«F 

Turbidity 

(ntu) 

c 

Do 

Hher 

15^ 

mmm 

2.5T 

mm 

□ 

Mm 

wmrnm 

WB 

0.31  1 

5:2, 

RH9 

HS 

■MB 

J 

-- 

BBBSS 

3a:  l>e: 

lo 

Pump:  AT  r 

Others: 

_ 

1 

Minutes  Since 

Pumping  Began 

Volume 

Purged 

pH 

Cond. 

(umhos/cm) 

H 

1  1 

Turbidity 

(ntu) 

Other 

_ A 

% 

J  Other: 


Discharge  Water  Disposal:  Sanitary  Sewer  >5  Storm  Sewer _ Drum _ (No. - - ,  •— p- ; - : - — \ — 

atk/  V  womd  ■Vh^fttnh  4W  yOoidT — 

"  “  Well  sampling _ _ _ 


SAMPLING  METHOD  ~Tt  (a 

f  LA4WSW  I  «  '  * 


1 

Submersible 


^Centrifugal  _ Bladder:  Pump  No. _ 

SAMPLING  DISTRIBUTION  Sample  Date:  £fe/l  AjSy  Start  Time: 


*  TK°'  . 

Other  -  Type: 


I  Finish  Time:  )  9d\  Q 


Sample  No. 

Volume/Cont 

Analysis  Requested 

Preservatives 

Lab  ID 

Comments 

\jJcj 

aa*  L 

2-CO  .  fir  tCl&( 

1 

J _ _ _ 

BfiSHBffij! 

(  /rf 

mm mi 

/rr 

fcrr-  AlclDl/AZIoZ 

QUALITY  CONTROL  SAMPLES 
_ Duplicate  Samples 


Original  Sample  No. 


Pup.  Sample  No. 


Field  QC  Bv:  ^  .  t^nA/yn 


Type 

Sample  No. 

Type 

Sample  No. 

JACOBS  ENGINEERING  GROUP  INC. 


sbrown\ind\gwrec  25-Jul-95 


GROU NDWATER  SAMPLING  DATA  SHEET 


PURGE  VOLUME 

Borehole  Radius  (in  feet) =  inches/12  inches  per  foot=  nA f 

Total  depth  of  borehole  (in  feet  BTOC)=  \Q  AOi - 

Water  Level  Depth  (in  feet  BTOC)= _ 1  -  ArAr_ _ 

Casing  Radius  On  feet)  «  Y\0^  inches/I  2  inches  per  foot= _ ^Oi 

Total  depth  of  casing  On  feet  BTOC)=  \n  \  O- )  L2 _ 

Number  of  well  volumes  to  be  purged  (#  Vols.)= _ _ 

PURGE  VOLUME  CALCULATION 

Borehole  Volume  (gallons)  =  3.14  X  ( _ »  _ )  2  X  (_ 


Well  Number: _ , 

Well  Type:  (i.e.,  Monitor,  Extraction) 

Well  Material:  (i.e.,  PVC.  St  Steel)_  P  \JC 
Well  Integrity  ~  C 

HNU  Reading: _ 


WELL  PURGING  _ _ 


PUR^&fiiETHOO 

A  1  1  _  Tiim>  I  .U  ^  H.  C 


Casing  Volume  (gallons)  =  3.14  X  I 


Total  Purge  Volume  =  (  /  Q.Q 


.  4Ll  )*  : 

Borehole  radius  (ft) 

__ _  gallons 

.Ofto  )*x 

Casing  radius  (ft.) 

_____  gallons 


_  ^Bailer  -  Type:  \  If  ClcrSl _ 

_  Pump  Type: 

__  _ Submersible _ Centrifugal _  Bladder 

) _  _ Other  -  Type:  _ _ _ _ 1 _ 

Immiscible  Phase  Detection:  Yes  No _ LNAPL_ DNAPL 

Depth  to  top  (ft) _  Depth  to  bottom  (ft) _ 

Thickness  (ft)  _ __ 

ID,  IQ  -  "L  44  )  X  7.48  X  _^2 — 

Total  Depth  of  Borehole  (ft)  Water  Level  (ft)  gallons/ft3  #  Vols. 

)Q  ,  \_Q  -  '7  -44  )  X  7.48  X  3 

Total  Depth  of  Casing  (ft)  Water  Level  (ft)  gallons/ft.3  #  Vols. 


.)  X  0.45  + 


gallons 


Borehole  Volume  (gal.)  Casing  Volume  (gal.) 


Casing  Volume  (gal.)  Tot  Purge  Volume 


PURGE  TIME 

jgrlP  Start  1553  Stop  5  5  Elapsed 
FIELD  PARAMETER  MEASUREMENT 
Minutes  Since  Volume  pH  Cond.  I 

Pumping  Began  Purged  (umhos/cm)  _ 


i  sens  35 


PURGE  RATE 


ACTUAL  PURGE  VOLUME 

I  ^  gaik 


°C  Turbidity  Other 
°F  (ntu) 


Minutes  Since  Volume  Cond. 

Pumping  Began  Purged  pH  (umhos/cm) 


1553  7 


°C  Turbidity  Other 

-JL  (ntu)  i±j± 

C  bP/i  i>  0"?o 


jrv^wmmwric*irs*mmma& mbs 


|  l  _ | _ 1 _ I  i4-4nl  Id o  Lt&4  1  a*  a 

Meter  IDs  Horiba:^  Pump: _ Others: _ _ _ - 

Observations  During  Purging  (Well  Conditions,  Color ,  Odor):  _____ - — - 

Discharge  Water  Disposal:  Sanitary  Sewer  ^  Storm  Sewer  _ Drum _ (No. - - - )  Other: - - -  — 

_ nfter  yu/imOA  ty\rcn igh  wv^k/  (^ih^riQQ — 1UQ EL — 

J  "  WELL  SAMPLING  _ 

SAMSUNG  METHOD  _ 

UWWI  »  _____ — ___ — — — — — — — mm— 

_ Submersible  _ Centrifugal  _ Bladder:  Pump  No. _  __  - other  "  TyP®: 

SAMPLING  DISTRIBLTTION  Sample  Date:  start~nme:  \  —  Finish  Time:  - 1  £bj2 


Sample  No. 


Volume/Cont  Analysis  Requested 


Preservatives  Lab  ID 

t\L\  W  L 


Comments 


tY'  &2-lpD 


QUALITY  CONTROL  SAMPLES 

_ Duplicate  Samples 

Oriqinal  Sample  No.  Pup.  Sam 


Blank  Samples _ 

I  Sample  No. 


Other  Samples _ 

e  I  Sample  No. 


Field  QC  By: 


JACOBS  ENGINEERING  GROUP  INC. 


sbrown\ind\gwrec  25-Jul-95 


GROUNDWATER  SAMPUNG  DATA  SHEET 


Site  Name: 
Site  ID: 


Project  Number: 

Date:  start  Time:  /<^  Finish  Time:  ig^b 

Sampled  By:  S /?- 


✓)\  »  a  )a  ^  ^ 


Well  Number:  A4  ^>5^  N 


Well  Type:  (i.e.,  Monitor,  Extraction)  ^ 

Well  Material:  (i.e.,  PVC,  St  Steel)  ^  _ 

Well  Integrity.  c,o^  ^ 


HNU  Reading:  A- '2- /V- 


WELL  PURGING 


PURGE  VOLUME  g?  A&  ,xcvt>  ,  (2|T  PURGE  METHOD 

Borehole  Radius  fin  feet) lnches/1 2  inches  per  focrt=  — £_  Bailer  -  Type: - - 

^.<iO _ _ 


Total  depth  of  borehole  (in  feet  BTOC) 

Water  Level  Depth  (in  feet  BTOC)=  —  „  - 

Casing  Radius  On  feet)  =  2-  inches/1 2  inches  per  foot=_£..  t  (■  T~ 


&  yi 


Centrifugal 


Bladder 


Total  depth  of  casing  (in  feet  BTOC)-  *7 


Number  of  well  volumes  to  be  purged  (#  Vols.)- 
PURGE  VOLUME  CALCULATION  <Z? .Q2> 


2. 


Pump  Type: 

_ Submersible 

_ Other  -  Type: _  T _ 1 _ 

Immiscible  Phase  Detection:  Yes^^  No  LNAPL  DNAPL 

Depth  to  top  (ft)  A/ A  Depth  to  bottom  (ft)  /v  ^ 

Thickness  (ft)  A/  A  _ 

-  <?  ±  )  x  7.48  X  3_ 


Borehole  Volume  (gallons)  =  3.14  X  (  -4P~c.-'r£3 _ )  2  X  ( - 

ml  if  Borehole  radius  (ft)  2  ^  Total  D*Pth  °*  Bor*hote  (**->  Watef  Level  (**•) 


gallons 

Q  4 


Casing  Volume  (gallons)  «  3.14  X  ( 

_  Casing  radius  (ft.) 

=  ^  *iD  gallons 

Total  Purge  Volume  -  (  /  */  2-  2-Z>  -  ^ 

Borehole  Volume  (gal.) 

PURGE  TIME 

;6  Of  Start  /6  )£  Stop  2  ( 


j* x  (___fL. 5L£ 


CAT  >  )  X  7.48  X 


gallons/ft3 

3 


#  Vols. 


Total  Depth  of  Casing  (ft)  Water  Level  (ft.)  gallons/ft.3  #  Vols. 


)  X  0.45  +  b 


gallons 


Elapsed 


Casing  Volume  (gal.)  Casing  Volume  (gal.) 

PURGE^  RATE 
Initial  As_  <4  gpm 


<£±J~ 

Tot  Purge  Volume 

ACTUAL  PURGE  VOLUME 

gallons 


Minutes  Since 

Pumping  Began 

Volume 

Purged 

pH 

Cond. 

(urn  ho  s/cm) 

T  £T-c 
•F 

Turbidity 

(ntu) 

Other 
Zxo  5^/ 

— ( — — 

131 

Vf  / 

0, 

aasai 

BBi 

551 

o~n?> 

1 

s 

HH 

piB 

■■ 

HU 

■ 

_ 

■i 

Minutes  Since 

Pumping  Began 

Volume 

Purged 

pH 

Cond. 

(umhos/cm) 

1  1 

Turbidity 

(ntu) 

Other 

- A 

\ 

Meter  IDs  Horiba:  AO Pump: 


Others: 


~fo<c.  (  c/o 


Observations  During  Purging  (Well  Conditions,  Color,  Odor):  _ _ 

Discharge  Water  Disposal:  Sanitary  Sewer  )£-  Storm  Sewer _ Drum _ (No. - 

Y  /‘unnin/j  MircruCjb  vJaMS  C.c»nd\r\pYm 


J  Other: 


_a£*SE 


^3- 


unvfc- 


WELL  SAMPLING 


\MPLING  METHOD 


_ Submersible 


Centrifugal 


Bladder:  Pump  No. 


SAMPLING  DISTRIBUTION  Sample  Date: 


22  ■  JP*0' 

Other  -  Type: 


Start  Time: 


Finish  Time:  3  b _ 

~fgr  0  Comments 


Sample  No. 


Volume/Cont 


Analysis  Requested 


Preservatives 


Lab  ID 


t/~  L. 


:  i  f  > 't 


4Z.  -F-- 


IAI-AIC74C1 


4 


SsWffAn  _ 

fa  Aj^!£l/MJ£2. 


oZ 


I  Ekl 


Z— 


iN-AlcWl 


QUALITY  CONTROL  SAMPLES 


Original  Sample  No. 

Dup.  Sample  No. 

Field  QCBv:  G  .  ib 


Type 

Sample  No. 

- - — j— — m  ,j  - - 

Type 

Sample  No. 

Date: 

JACOBS  ENGINEERING  GROUP  INC. 

«  ^  ^  v-fc  J/ 


sbrown\ind\gwrec  25-Jul-95 


GROUNDWATER  SAMPLING  DATA  SHEET 


. . . . Wfe>Q( _ _ 

_ _  Well  Type:  (i.e.#  Monitor,  Extraction)  jjjV/  ^ 

_  Well  Material:  (i.e..  PVC,  St  Steel)  *>4**1 

Ime:  Well  Integrity _ 

^  * _ HNU  Reading:  AA 


WELL  PURGING 


PURGE  METHOD 

>ches  per  foot= _  _  Bailer  -  Type: _ 

_  Pump  Type: 

.  ^  Submersible _ _  Centrifugal _ 


Site  Name:  /*-  ~ 

Site  ID: _ SS^\ _ 

Project  Number:  &S&  _ 

r^/y /^Start Time:  f£^  ^^Rnish  Time:  2-Q{£ 
pled  By:  •£!/<'- 7 


PURGE  VOLUME 

Borehole  Radius  (in  feet)= _ inches/12  inches  per  foot= _ 

Total  depth  of  borehole  (in  feet  BTOC)=  _ _ 

Water  Level  Depth  fin  feet  BTOC)=  ^  _ 

Casing  Radius  fm  feet)  = _ inches/1 2  inches  per  foot= _ 

Total  depth  of  casing  fm  feet  BTOC)- _ 

Number  of  well  volumes  to  be  purged  (#  Vols.)= _ 

PURGE  VOLUME  CALCULATION 

Borehole  Volume  (gallons)  =  3.14  X  ( _ )  2  X 

Borehole  radius  (ft) 

«  _  gallons 

Casing  Volume  (gallons)  =  3.14  X  ( _ ; _ )  2  X  ( 

Casing  radius  (ft) 

=  _  gallons 

Total  Purge  Volume  =  ( _  -  _ 


Bladder 


_  _ Other  -  Type: _ 

__  Immiscible  Phase  Detection:  Yes  No _ INAPL _ DNAPL 

Depth  to  top  (ft) _  Depth  to  bottom  (ft) _ 

Thickness  (ft)  _ 

_ - _ )  X  7.48  X  _ 

Total  Depth  of  Borehole  (ft)  Water  Level  (ft)  gallons/ft*  #  Vote. 

_ - _ )  X  7.48  X  _ 

Total  Depth  of  Casing  (ft)  Water  Level  (ft)  gallons/ft3  #  Vote. 


_)  X  0.45  + 


Borehole  Volume  (gal.)  Casing  Volume  (gal.)  Casing  Volume  (gal.) 

PURGETIME  PURGE  RATE 

_ Start _ Stop _ Elapsed  Initial _ gpm 

FIELD  PARAMETER  MEASUREMENT 


pH  Cond.  T  Turbidity 

(umhos/cm)  *F  (ntu) 


_  gallons 

Tot  Purge  Volume 

ACTUAL  PURGE  VOLUME 

_ gallons 


Minutes  Since  Volume  Cond. 

Pumping  Began  Purged  pH  (umhos/cm) 


°C  Turbidity  Other 
°F  (ntu) 


Meter  IDs  Horibe:  Pump:  Others:  _ _ 


Observations  During  Purging  (Well  Conditions,  Color,  Odor):  /V<J  S  ^  f  If 

Discharge  Water  Disposal:  Sanitary  Sewer _ Storm  Sewer _ Drum _ (No. _ )  Other: _ 


WELL  SAMPLING 


SAMPLING  METHOD  _ _ 

_ Submersible  _ Centrifugal  _ Bladder:  Pump  No.  _  _ Other  -  Type:  _ 

SAMPLING  DISTRIBUTION  Sample  Date:  Start  Time:  f*?  Finish  Time:  3 


Sample  No.  Volume/Cont  |  Analysis  Requested _ |  Preservatives  |  Lab  ID  _ Comments 


\N(b  5S<*?  Wth&loMi  VcA  \iM-A  t0300l\  W  p^Q>6 _ 


\ikhAI050t*  \  fa  AMo\/Ak-lC2- 


\AJ&  $5*1  u  "  |  f«  "  I  M 


QUALITY  CONTROL  SAMPLES 

_ Duplicate  Samples _ 

Original  Sample  No.  Pup.  Sample  No. 

tV  6  VJ(3*> 

Field  QC  Bv:  /I1— 7*  [ 


jM- A IO430I  fi*  8^°  M '4/04202  for  A^^'/AtlO 


Blank  Samples 


Other  Samples 


- - - - - 

Type 

Sample  No. 

Type 

Sample  No. 

Date: 

JACOBS  ENGINEERING  GROUP  INC. 


sbrown\ind\gwrec  25-Jul-95 


INDIAN  MOUNTAIN  LRRS 
PROJECT  NUMBER  05G46200 
WATER  LEVEL  ELEVATIONS 


Y?>  7^  ^  f  r-l  /  *L  /a  t  C  ^  ^ 

/At  t/^ 


*brown\Jnd\watJw 


Appendix  D 

SS10  Laboratory  Results 
SS10  Sampling  Forms 
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Surface  Water/Sediment  Sampling  Field  Data  Form 


Project  Name:  Indian  Mountain  LRRS 
Project  Number:  05G46200 
Site  ID:  44  i  Q 

Sample  ID: 

Date:  3/44 

Weather: _ GC*  F  ;  cr\c(C(x^L. 

Field  Sampling  Team: _ 


Lee.  I  D  44/0  -  Xf 

Lot  Control  No.  IN-A/<o/f 
Time:  &2Pj 

b  sce,7-y _ 


SITE  ID: 


LOC  ID: 


COLLECTION  ©ATE:  _ v 

SAMPLERS:  _ fZ-  rff.nty  t  4-  Ka±12JJ 


LTROL  NO: 


MATRIX:  SURFACE  WATER  XT  SEDIMENT. 

SAMPLING  TECHNIQUE:  i  n  in  U  >  h  i  gj  ~>  //  fogrf  LC 


SAMPLED  FROM:  SHORE:  >6  WADED:  _  OTHER: 

SAMPLING  LOCATION:  STREAM:  _  LAKE/POND:  _  TIDAL  POOL:  _ 

SEEP:  X)  CREEK:  _  OTHER:  _ 

FLOW  RATE  (if  applicable):  _  gpm  MEASURED:  _  ESTIMATED:  _ 


FIELD  ANALYTICAL  PARAMETERS: 


Sample  No. 

&  QC  Type 

Redox  Pot. 
(mV) 

Water  Temp 
(°F/°C) 

Dissolved 

Oxygen 

(mg/L) 

PH 

S.U. 

Salinity 

(%) 

Specific 

Conduct. 

(mS/cm) 

Turbidity 

(NTU) 

Mtrb 

SEDIMENT  DESCRIPTION  _ _ _ 

QC  TYPE:  REAL  _  MS:  Y  MSD:  X  LR:  _  DUP:  _  RNS:  _ 

COC  #  A  I  C'  11 _  Requested  analyses:  _  4774 _ 

COMMENTS:  Uxb  fer  4274  enr  PCp  enlUj  .  !Z—-  j 

—  gC  lrll/\  Vi  i  ny  I  /  f,ciro  ■  _ 


Field  QC  By: 


Print  Name 


Signature 


Date:  &  / !?>&£? 


Site  Supervisor  QC  By: 


Print  Name 

H:\WP\AFMNDN-MTN\F-SWSS.DOC 


Signature 


Date: 


Surface  Water/Sediment  Sampling  Field  Data  Form 


Project  Name:  Indian  Mountain  LRRS 

Project  number:  05G46200  |p  D 

Site  ID:  ^7\C 

Sample  ID:  LO-Si/Jll  Lot  Control  No.  iM-A  \o\3 

Date:  CP.?/  \  fab  Time:  )4o£> _ 

Weather:  ]  to  »  Yiu|  1  - - - 

Field  Sampling  Team:  y-  — - - 


SITE  ID:  _  LOC  ID: 

COLLECTION  DATE:  _ 


SAMPLE  NUMBER:  _ _ _ - 

COLLECTION  TIME:  _  LOT  CONTROL  NO: 


SAMPLERS:  _ _ _ _ _ 

MATRIX:  SURFACE  WATER  ^O)  SEDIMENT 

SAMPLING  TECHNIQUE:  im>W _ _ _ 


SAMPLED  FROM:  SHORE:  WADED:  -  OTHER 

SAMPLING  LOCATION:  STREAM:  _  LAKE/POND:  -  TIDAL  POOL:  - 

SEEP:  CREEK:  _  OTHER:  _ 

FLOW  RATE  (if  applicable):  _  gpm  MEASURED:  _  ESTIMATED:  - 


FIELD  ANALYTICAL  PARAMETERS: 


Sample  No. 

&  QC  Type 

Redox  Pot. 
(mV) 

Water  Temp 
(#F/°C) 

Dissolved 

Oxygen 

(mg/L) 

pH 

S.U. 

Salinity 

(%) 

Specific 

Conduct. 

(mS/cm) 

Turbidity 

(NTU) 

HH 

4 

SEDIMENT  DESCRIPTION 


QC  TYPE:  REAL:  _  MS:  _  MSD:  _  LR:  -  DUP:  -  RNS:  - 

COC  #  Requested  analyses:  - - - - - - 

COMMENTS:  lofniiAn  a £2-  £/i.nnpU  4> — ^tr  ~  iQ  -  1 

~~  ^2. 1 Q.  z  ^  CL - - — - — - — - 


Field  QC  By: 


ijoJU  re  t 


Print  Name 


Signature 


&I13M jj 


Site  Supervisor  QC  By: 


Print  Name 


H  :\WPVAF\INDN-MTN\F-S  WSS  .DOC 


Signature 


Date: 


Surface  Water/Sediment  Sampling  Field  Data  Form 


Project  Name:  Indian  Mountain  LRRS 
Project  Number:  05G46200 

Site  ID:  LoC-  ^  Sun  "2- 

Sample  ID:  iaJV^IO-^iajiZ  Lot  Control  No.  im-AIQI'2- 

Date:  Lfc/rtfab  Time:  1^4-4 - 

Weather:  C\  friAij  ,  5  C c  F  10  i  1/ _ 

Field  Sampling  Team:  ^  •  i-Wuy ;  lAn  i>/  i _ 


SAMPLED  FROM:  SHORE:  jC_ 

SAMPLING  LOCATION:  STREAM:  _ 

SEEP: 

FLOW  RATE  (if  applicable):  _  gpm 


WADED:  _  OTHER: 

LAKE/POND:  _  TIDAL  POOL:  _ 

CREEK:  _  OTHER:  _ 

MEASURED:  _  ESTIMATED:  _ 


FIELD  ANALYTICAL  PARAMETERS: 


Sample  No. 

&  QC  Type 

Redox  Pot. 
(mV) 

Water  Temp 
(#F/°C) 

Dissolved 

Oxygen 

(mg/L) 

PH 

S.U. 

Salinity 

(%) 

Specific 

Conduct. 

(mS/cm) 

Turbidity 

(NTU) 

H 

MB 

SEDIMENT  DESCRIPTION  _ _ _ 

QC  TYPE:  REAL:  _  MS:  _  MSD:  _  LR:  _  DUP:  _ 

COC  #  /  K\  -  IJpJ2z  Requested  analyses:  P'  '2  /  PC  P 

COMMENTS:  \fr£A.-hftO  oS?  -  £>]2LS  /k 


RNS: 


rgvn  m- 


Field  QC  By: 


{LiC 


ijL x 


)3  n\ 


LLV  ) 


r~i  :s 


Print  Name 


Signature 


Site  Supervisor  QC  By: 


Print  Name 

H  :\WP\AFJNDN-MTN\F-SWSS  .DOC 


Signature 


Date: 


Surface  Water/Sediment  Sampling  Field  Data  Form 

Project  Name:  Indian  Mountain  LRRS 

Project  number:  05G46200 

Site  ID:  _ 

Sample  ID:  •  FCPI  *  Lot  Control  No.  ^  + 

Date:  e?/Q  MS  Time:  i  34  S  ( 


Weather:  ert&ccoSf j 
Field  Sampling  Team:  _ 


ramy  ,  Sc 


Time: 

r~ 

V 


4~r  i^brP) 


.COLLECTION  DATE- 
SAMPLERS:  _ 


MATRIX: 


SURFACE  WATER 


SAMPLING  TECHNIQUE: 


COLLECTION  TIME: 


SEDIMENT 


-LOT-CONTROL-NOr 


SAMPLED  FROM:  SHORE:  WADED: 

SAMPLING  LOCATION:  STREAM:  I  LAKE/POND:  _ 

SEEP:  CREEK:  _ 

FLOW  RATE  (if  applicable):  _ gpm  MEASURED:  - 


_  OTHER: 

_  TIDAL  POOL:  _ 

OTHER:  _ 

ESTIMATED:  _ 


FIELD  ANALYTICAL  PARAMETERS: 


Dissolved 

Oxygen 

pH 

Salinity 

Specific 

Conduct. 

Turbidity 

(mg/L) 

S.U. 

(%) 

(mS/cm) 

(NTU) 

SEDIMENT  DESCRIPTION  _ 
QC  TYPE:  REAL 

COC# _ 


_  MS:  _  MSD: 

Requested  analyses: _ 


COMMENTS:  _ _ _ _ _ r - - - ; — j 

fesf  l±rj_  a- P6P  C&mo  IrMS  -  L&ca^_ 
M^\t.  $PP|-Sujd7  locaJjon  frcmn  SH4  Q-CSuiiS  a  PCP_ 

Field  QC  Bv  Sc^rcJn  RrOLL.O  -  1 

y  Print  Name  Signature 


Uoox^lc>ns  arc  ni/x,f  hvj 
l  pep]  •-»  AID  j  TtPZ 

1  Date: 


Site  Supervisor  QC  By.  - 

Print  Name 

H:\WP\AFVINDN-MTN\F-SWSS.DOC 


Signature 


Surface  Water/Sediment  Sampling  Field  Data  Form 


Project  Name:  Indian  Mountain  LRRS 

Project  Number:  05G46200 

Site  ID:  _ 

Sample  ID:  Lot  Control  No.  4esf  k.  ±f 

Date:  g>/4  Time:  _ 

Weather:  ^aimvn0  f?Q°  P~  ^  t\qVTV  _ 

Field  Sampling  Team:  ‘S-IrVoiui n  .  P~  S4rve.bio-lft kbLyvn  i 


.SITE  ID:.. 


-LOG4&- 


-SAMPLE-NUMBEFL- 


W  berms 


e©t±EenoN-DATE^ 


-GOLtECTtONTIMEr 


-LOT-GONTRGL-NOr 


SAMPLERS: - 

MATRIX: 


SEDIMENT 


SURFACE  WATER  _ 

SAMPLING  TECHNIQUE:  cf  (^rrhcita^ 


SAMPLED  FROM:  SHORE:  WADED: 

SAMPLING  LOCATION:  STREAM:  LAKE/POND:  _ 

SEEP:  _  CREEK:  _ 

FLOW  RATE  (if  applicable):  _  gpm  MEASURED:  _ 

FIELD  ANALYTICAL  PARAMETERS: 


_  OTHER: 

_  TIDAL  POOL:  _ 

OTHER:  _ 

ESTIMATED:  _ 


Sample  No. 
&  QCType 


Redox  Pot. 
(mV) 


hht  colqsiajcL 


Water  Temp 
(°F/°C) 


l 


Dissolved 

Oxygen 

(mg/L) 


pH 

S.U. 


Salinity 

(%) 


Specific 

Conduct. 

(mS/cm) 

Turbidity 

(NTU) 

SEDIMENT  DESCRIPTION  _ 
QC  TYPE:  REAL: 

coc# _ 


MS: 


MSD: 


LR: 


DUP: 


RNS: 


Requested  analyses: 


COMMENTS:  ±t$j  )d±  Sajmob  s  for  PCf  ArnLjiiS  *  fiefa  JOte ±t£Zg>  ase 

;  t&f-  duo  nor 4^  of-  former  '  hxnlL  area.  ■  PCP3  rxvty _ he  sW&ur>  ISCtfp 


*  i  t  i  v  \  ^  {  l  r  - - -  _ r.  - —  —  ■  ■  . -f .  . . —  . r 

-W>4-  |p/^Hc  .  Remits  *  bcdMkni  at 

-  O  l  J  S>  I  ~  is- - 


Field  QC  By 


Site  Supervisor  QC  By: 


i  U1  OlSUl  QI/UUJ  .  O  i  /  7  p/  -  ^ — 

SrTflJn  C^)£L/Uxb-  /  Date:  .  a/^.T 


Print  Name 


Signature 


Date: 


Print  Name 
H:\WPVAlAIhnDN-MTN\F-SWSS.DOC 


Signature 


Appendix  E 

SSll  Laboratory  Results 
SSll  Sampling  Forms 
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Surface  and  Subsurface  Soil  Sampling  Field  Data  Form 


l -OC  ID  kkll-£4*9\ 


Project  Name:  Indian  Mountain  LRRS 
Project  Number:  05G46200 
Site  ID:  551  l 

Sample  ID:  1  -5^1  Lot  Control  No.  im-Aip21 

Date:  cfo/ Time:  \  kBkCi _ 

Weather:  ?  klzl  L. 

Field  Sampling  Team: 

Sampling  Location: 


i^E>  r/'tun  .  V.  k-irkSkh 


s\. 


Sc  C'(  1  ftt  tjf  -j-ut-1  tnnlc  (Til  V  i.ii  \j\JA.y  V 

cf  SSil  -  ?>H<M  e£  B£dL3. H6'2-.  ^  \oCAhon  <x^ 

kk  k.M  5 Amok”  ” 

'MioneiTC*  YesMo;  Composite  Description: _ 


Composite: 

Depth  of  Sampling  Interval: 
Headspace  Readings: _ 


£  -p-  Volume  Collected:  2-  g>  02- 

'  \  r->or\ 


\ IDi&OL *  h{2° 

Description  of  Soil  Materials: 

-^Arl  -  Vmtic^  d  1  susl  nzm:  t->  5  ce  ix^ii 


jya^rrj  -ink  brmjuvo  Sjih^  kkl  j  -  '2Qc?c>  ^ma)\  0j\2 


UJ&) 


Fifi  d  Test  Kit  Screening  TPH:  Y- 

Sample  IDs: 

PCB: 

Results: 

Ski  1  -  T\Uf2~ 

^  so,  > 7r-r 

Dd4tY.-h/?n  limiK  2  55  j 

;  pp/ri  GiQ& 

_ _ &?-,  22 

*’  ppm  T^BtC ' 

Date  and  time  of  .  ,  n 

TEST  KIT  SCREENING  B/ [£  AvS  K- 


Completed  by: 

_ \irc\vn 


)  Ct' i^-k- 


icu^r^ 


£/eM- 


Print  Name 
Checked  by: 


Signature 


Date 


Print  Name 


Signature 


Date 


(win)  \wp\af\indn-mtn\fsureosa  08/02/95 


Surface  and  Subsurface  Soil  Sampling  Field  Data  Form 


Project  Name:  Indian  Mountain  LRRS 

Project  Number:  05G46200  1 

Site  ID:  I _ 

Sample  ID:  -460Z  LOT  Control  No. 

Date:  tnB>f i^  Time:  1 ^ 

Weather:  C\itiuvh\  ]  <2?G‘  F - — — - 

Field  Sampling  Team:  ?•  -  - 

Sampling  Location: 

24*  Sou4-h  r>f  ^il-  RHQ7  aaJ 

gn  mhi  &£  fiopruna  in — - - - 


8  ft ’5 


•  ,  *•  ' 
V-5  -  -•  ^07 


rc 


Composite:  Yes^N^)  Composite  Description: - - - 

Depth  of  Sampling  Interval:  Volume  Collected:  2— El  £1  i^1  ^  » 


Headspace  Readings: _ 

Description  of  Soil  Materials: 

Vf.af  -  rlnrU-  bjCujQ  <L 


V0C&6C,\?QO  i  ^ 


vu.  Guj Bill  t~k>3-4  ltn 


Date  and  time  of  ,  ,  ^ 

TEST  KIT  SCREENING  ob/l^H  S 


Completed  by: 


.  ;  (A  Hvi'  |3r 


(MAzPl 


)OuaXv 


Print  Name 


Signature 


sfo 


Checked  by: 


Print  Name 


Signature 
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Surface  and  Subsurface  Soil  Sampling  Field  Data  Form 


Project  Name:  Indian  mountain  LRRS 

Project  Number:  05G46200 

Site  ID:  1 _ 

Sample  ID:  Lot  Control  No.  iM-Aioa3 

Date:  aht\*? Mg  Time: 

Weather:  loty  F  a-M  gAaudy _ _ — Lk.  - 

Field  Sampling  Team:  £>.  )  V-  ^jziLhlLh -  _ 

Sampling  Location: 

t^Q1  SvO  o>f  locochon  .  KJ£  £L  ., _ L-oc-g-kol 

crvi  U-ff  4idZ  frf  fr£6lz44  qrdfl. _ 


o  96c4 


5so  3 


Composite: 


Depth  of  Sampling  Interval:  _ 

Headspace  Readings: _ 

Description  of  Soil  Materials: 


Yes/No)  Composite  Description:. 


\  ~i  aA 


'X'Xd.if 


Volume  Collected:  2jL&  \oS^  f*r 

stoc&oc,  i  &«°  ‘,-MaV'S' 


in  AdJ[\L  b rotor 


brn  too 


Field  Test  Kit  Screening  TPH: 

Sample  IDs: 


PCB: _ 

Results: 


Date  and  time  of 

TEST  KIT  SCREENING 


Completed  by: 


<^~>CuroJr'~\ 


Print  Name 


•'Oujvn 


Cla,c3^~~  /D-t<rvov 

Signature 


gy /^A?^ 

Date 


Checked  by: 


Print  Name 


Signature 


(win)  \wpVaf\indn-mtn\fsursosa  08/02/95 


Surface  and  Subsurface  Soil  Sampling  Field  Data  Form 


Project  Name:  Indian  Mountain  LRRS 
Project  Number:  05G46200 

She  ID:  ■SSil  U*-  ID:£$H  -^4 

Sample  ID:  Lot  Control  No.  n±j±ioz± 

Date:  Time:  /  _ 

Weather:  ^  £42  P _ _ . _ _ 

Field  Sampling  Team:  £>■  'Pi-oia-v/  .  P.  iSfridpich - 

Sampling  Location: 

in  q=£^_  cSl  h~sc\t^ _ 2£nL^- 

c£_  £€>  1 1  -  a\  loofi  tujd.  z£.  $2J±  ~  fi&IEi _ 

Composite:  Ye^o)  Composite  Description: _ 

Depth  of  Sampling  Interval:  Volume  Collected:  ^  \ax  3 

Headspace  Readings: _ 


2^ 

4,"  DI2^  1  &00  AVUdy^tS 


Description  of  Soil  Materials: 

Feat  n.nr  Silh }  tjrgjsdly 

b-lcio  "  ^ 


o 


'4' 


Field  Test  Kit  Screening  TPH: 


X. 


PCB: 


Results: 


•> 

P/Z-  4^0 

ppno  - - - 

Date  and  time  of 
test  kit  screening 


Completed  by: 

^2AlAh 


t~) 


t’WLi' 


2 

i  -^L^x^rirO 


Print  Name 

Checked  by: 


Signature 


Date 


Print  Name 


Signature 


Date 
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Surface  and  Subsurface  Soil  Sampling  Field  Data  Form 


Project  Name:  Indian  Mountain  LRRS 
Project  Number:  05G46200 
Site  ID:  1 

Sample  ID: 

Date: 

Weather: 


Idc'  ID 

Lot  Control  No.  ikJ-A 
Time:  )b^ _ 

P-  iold>L 


Field  Sampling  Team:  *b>-  B>rstoo  ;  P.A4-rL/i?i^H 

Sampling  Location: 

In  -Hu.  vjoorU /}  aye(X  cm  PUt  Lor^t _ 

~1  \  fY  1/<V%  .  I£H  1  .S5^W  r<f  ££>(!'  \AiajQS3 


4  i  Ac  r>f  jjjtg- 


Composite: 

Depth  of  Sampling  Interval: 
Headspace  Readings: _ 


YES^Nci  Composite  Description:, 


.5' 


Volume  Collected:  2.  ^£1 

Gf2D  ^  v&o 


Jj^ 

(3-MaX^  A 


Description  of  Soil  Materials: 

iwi  jjghj  jo  n^hUm  bv£U£H  ^yc  iV  j 

\  ^ J _ — _ - — — - 


Field  Test  Kit  Screening  TPH: 

Sample  IDs:  _ 


PCB: 


Results: 


^Si\  -X|^.|| 


Pc’fdC'hon  lir~rti^Sg  j 


i  ^^2  ppm  J22£l 


DATE  AND  TIME  OF 

TEST  kit  screening  BU12.  p.  -a 


Completed  by: 


13ir'^uj>rD _ 


caoV) 


£?/  IaAis 


Print  Name 

Checked  by: 


Signature 


Date 


Print  Name 


Signature 


Date 


(win)  \wp\af\indrHTrtn\fsursosa  08/02/95 


Appendix  F 

Field  Logs 


Yellow  Polyethylene  Protective  Slpcovers  (Item  *31)  are  available  for  this  style  of  notebook. 
Helps  protect  your  notebook  from  wear  &  tear.  Contact  your  dealer  or  the  J.  L  Darting  Corporation. 
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